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Abstract of EP0456017 

An eddy current type retarder (z) for a vehicle comprises a hollow rotor (4) mounted on an engine-rotated 
shaft (1), a first stator (7) mounted on a frame of the vehicle such that it (7) faces an inner wall of the rotor 
(7), a first group of permanent magnets (9) mounted on the first stator (7) at intervals in the circumferential 
direction of the first stator (7) with poles of the magnets (9) being reversed alternately in the 
circumferential direction of the first stator (7), a second stator (10) adapted to be movable relative to the 
first stator (7) and provided near the first stator (7) such that the second stator (1 0) faces the inner wall of 
the rotor (4), a second group of permanent magnets (12) mounted on the second stator at the same 
intervals as the first group of permanent magnets (9) in the circumferential direction of the second stator 
(1 0) with poles of the magnets (12) being reversed alternately like the first group of magnets (9), a 
magnetic-passage-forming-ring (13) provided between the rotor (4) and the first and second stators (7, 9), 
the ring having ferromagnetic elements (20) which extend over the first group of permanent magnets (9) 
and the second stator (10), an actuator (16) for moving the second stator (10) such that the poles of the 
magnets (9) of the first group be indentical with the poles of the adjacent magnets (12) of the second 
group at a brake applying operation and such that the former (9) be opposite the latter (12) at a brake 
releasing operation. 
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@ An eddy current type retarder (z) for a vehicle 
comprises a hollow rotor (4) mounted on an engine- 
rotated shaft (1), a first stator (7) mounted on a 
frame of the vehicle such that it (7) faces an inner 
wall of the rotor (7), a first group of permanent 
magnets (9) mounted on the first stator (7) at inter- 
vals in the circumferential direction of the first stator 
(7) with poles of the magnets (9) being reversed 
alternately in the circumferential direction of the first 
stator (7), a second stator (10) adapted to be mov- 
able relative to the first stator (7) and provided near 
the first stator (7) such that the second stator (10) 
faces the inner wall of the rotor (4), a second group 
of permanent magnets (12) mounted on the second 
stator at the same intervals as the first group of 
permanent magnets (9) In the circumferential direc- 
tion of the second stator (10) with poles of the 
magnets (12) being reversed alternately like the first 
group of magnets (9), a magnetic-passage-forming- 
ring (13) provided between the rotor (4) and the first 
and second stators {7, 9), the ring having ferromag- 
netic elements (20) which extend over the first group 
of permanent magnets (9) and the second stator 
(10), an actuator (16) for moving the second stator 
(10) such that the poles of the magnets (9) of the 
first group be indentical with the poles of the adja- 
cent magnets (12) of the second group at a brake 


applying operation and such that the former (9) be 
opposite the latter (12) at a brake releasing opera- 
tion. 
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The present invention relates to an eddy cur- 
rent type retarder for a vehicle and particularly to a 
retarder having a permanent magnet as a magnetic 
source. 

A retarder employing eddy current is generally 
known as an axillary brake system for a vehicle to 
ensure a safety braking. Such a retarder is par- 
ticularlly useful when the vehicle is running on a 
long down hill for example since a main brake (foot 
brake) is sometimes not enough to ensure suffi- 
cient and safety deceleration. 

A typical retarder includes a rotor mounted on 
a rotary element (generally a propeller shaft o a 
shaft extending from a transmission) which rotates 
with wheels and a magnetic source 
(electromagnets or permanent magnets) mounted 
on a stationary element (generally a frame of the 
vehicle). Eddy current is produced by a relative 
speed difference between the magnetic source and 
the rotor and the eddy current produces brake 
force to the rotary element. 

Figure 7 of the accompanying drawings shows 
an eddy current type retarder (x) owned by the 
present assignee (Japanese Patent Application No. 
1-218499 and not published yet). This retarder 
uses permanent magnets as the magnetic source. 
As illustrated, an output shaft (a) extends from the 
back of a transmission housing (c) and a hollow 
drum-shaped rotor (b) is mounted on the output 
shaft (a). Permanent magnets (d) extend in the 
rotor (b). The magnets (d) are indirectly mounted 
on the transmission housing (c). Each magnet (d) is 
movable in an axial direction of the drum-shaped 
rotor (b) or an axial direction of the shaft (a). In 
other words, each magnet (d) can approach and 
leave the rotor (b). The permanent magnets (d) are 
arranged at certain intervals on a support ring (e) 
such that the magnets (d) face the inner wall of the 
rotor (b) in the circumferential direction of the rotor 
(b). The poles of the magnets (d) are reversed in 
the direction they are arranged, i. e., if an N pole of 
one magnet faces the inner wall of the rotor (b), an 
S pole of adjacent magnet faces the inner wall. 

When the retarder (x) is operated to apply the 
brake force to the vehicle, the support ring (e) is 
moved to the right in Figure 7 by an actuator (f) 
such as an air cylinder as indicated by the solid 
line in the illustration. Consequently, the permanent 
magnets (d) approach the rotor (b). Then, magnetic 
circuits are formed between each two adjacent 
magnets (d) on the stationary member (e) and the 
rotating member (b), and eddy current flows in the 
inner wall of the rotor (b). The eddy current im- 
poses the brake effort on the output shaft (a) and 
the vehicle is decelerated. 

When the brake is released, the support ring 
(e) or the magnets (d) are moved to the left in 
Figure 7 by the actuator (f) as indicated by the 


broken line. As a result, the magnets (d) leave the 
rotor (b) and the magnetic connection between the 
magnets (d) and the rotor (b) is cut. At this situ- 
ation, the brake force is not applied to the output 

5 shaft (a) since the eddy current no longer flows in 
the rotor (b). 

Another eddy current type retarder (y) is illus- 
trated in Figure 8. This retarder was picked up 
from Japanese Patent Application of Sumitomo 

10 Metal Co., Ltd., published December 1, 1989 with 
the publication No. 1298947. In this brake system, 
a drum-shaped rotor (h) is mounted on a rotary 
shaft (g) and permanent magnets (i) are positioned 
in the rotor (h). The shaft (g) is connected with 

76 wheels (not shown). The magnets (i) are mounted 
on a suppport ring (j) at predetermined intervals 
and face the inner wall of the rotor (h). The mag- 
nets (i) are mounted on the support ring (j) such 
that the poles of the magnets which faces the inner 

20 wall of the rotor (h) are alternately reversed. The 
support ring (j) is mounted on a stationary member 
(not shown). The support ring (j) is adapted to 
rotate about a shaft (g) within a certain angle range. 
Between the permanent magnets (I) and the rotor 

25 (h), there are provided ferromagnetic elements (k) 
and non-magnetic elements (1). Both elements (k) 
and (I) are mounted on the stationary member. The 
ferromagnetic elements (k) are provided at pre- 
determined intervals such that each ferromagnetic 

30 element (k) can be selectively faced by the cor- 
responding permanent magnet (i). The non-mag- 
netic elements (1) are located between each two 
adjacent ferromagnetic elements (k). 

When the retarder (y) is operated to apply the 

35 brake force to the shaft (g), the support ring (j) is 
rotated to a position as shown in Figure 8 such that 
the respective ferromagnetic elements (k) face the 
corresponding permanent magnets (i). As a result, 
magnetic circuits (m) are formed between the rotor 

40 (h), each two adjacent ferromagnetic elements (k) 
and each two adjacent magnets (i). Thus, eddy 
current is produced in the inner wall of the rotor (h) 
as the rotor (h) rotates, and the rotation of the shaft 
(g) is decelerated. 

46 When the brake force is released, the support 

ring (j) is rotated about the shaft (g) to a position as 
shown in Figure 9. Specifically, the ring (j) is 
moved clockwise or countercloskwise in a manner 
such that each ferromagnetic element (k) faces 

50 vacant space between the magnets (i). In this case, 
as illustrated, since the ferromagnetic element (k) 
is longer than the magnet (i), the ends of the 
ferromagnetic element (k) still face the ends of the 
magnets (i). Accordingly, differnt type of magnetic 

56 circuits (n) are formed between the ferromagnetic 
elements (k) and the magnets (i). However, the 
magnetic circuits (n) do not reach or penetrate the 
rotor (h) in this case. Therefore, the eddy current is 
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not generated in the rotor (h). The ferromagnetic 
elements (k) serve as the magnetic shield at the 
brake releasing operation. 

Meanwhile, the above-described retarders (x) 
and (y) have following disadvantages: 
In the brake device (x) of Figure 7, since the brake 
force is controlled by the movement of the the 
permanent magnets (d) in the axial direction of the 
rotor (b) in the hollow part of the rotor (b), the 
brake device (x) requires large space (h) (the sum 
of space for the movement of the magnets (d) and 
space for the actuator (f)) in the axial direction of 
the rotor (b), as shown in Figure 7. Thus, when the 
brake device (x) is mounted on the shaft (a) ex- 
tending from the back of the transmission housing 
(c), the rotor (b) overhangs toward a propeller shaft 
joint (p). The overhanging rotor (b) becomes an 
obstacle to a mechanic when he removes and 
assembles the propeller shaft. Particularly, if the 
brake device is mounted on a truck, a cross mem- 
ber of a frame of the truck extends near the brake 
device so that the problem becomes more serious. 

In the brake device (y) of Figure 8 or 9, the 
magnets (i) mounted on the ring (j) are moved 
about the shaft (g) to control the brake force. 
Consequently, the brake device (y) requires space 
smaller than the brake device (x) of Figure 7. In 
other words, the brake device (y) can be designed 
compact as compared with the brake device (x). 
However, in the brake releasing operation of the 
brake device (y), some magnetic fluxes from the 
magnets (i) penetrate the non-magnetic elements 
(I) since the non-magnetic elements (I) are rela- 
tively thin, as indicated by the brokne line (q) in 
Figure 9. The magnetic fluxes which have pene- 
trate the non-ferromagnetic elements (I) reach the 
rotor (h) and form magnetic circuits (q) between the 
rotor (h) and the magnets (i). As a result, a small 
amount of eddy current flows in the rotor (h) even 
in the brake releasing operation. In other words, 
magnetism leakage occurs in the brake releasing 
operation. This lowers the fuel consumption rate of 
the vehicle. 

An object of the present invention is to provide 
a compact brake device employing eddy current. 

Another object of the present invention is to 
provide a brake device employing eddy current 
which does not suffer the magnetism leakage. 

According to one aspect of the present inven- 
tion, there is provided a brake device which com- 
prises a hollow drum-shaped rotor mounted on a 
shaft rotated by an engine, an annular fixed stator 
mounted on a frame of a vehicle such that the fixed 
stator faces an Inner wall of the drum portion of the 
rotor, a group of permanent magnets mounted on 
the fixed stator at intervals in the circumferential 
direction of the fixed stator with poles of the mag- 
nets being reversed alternately, an annular mov- 


able stator similar to the fixed stator in configura- 
tion and provided next to the fixed stator such that 
the movable stator also faces the inner wall of the 
rotor and adapted to be movable or rotatable rela- 

5 five to the fixed stator about a mutual axis with the 
fixed stator, another group of permanent magnets 
mounted on the movable stator at the same inter- 
vals as the first group of magnets in the circum- 
ferential direction of the movable stator with poles 

10 of the magnets being reversed alternately like the 
first group of magnets, a magnetic-passage- 
form ing-ring provided between the rotor and the 
fixed and movable staters, the ring having fer- 
romagnetic elements which respectively extend 

15 over the first group of permanent magnets and the 
movable stator, the ferromagnetic elements being 
spaced in the circumferential direction of the first 
stator at the same intervals as the first group of 
magnets and an actuator for rotating the second 

20 stator about its axis such that the poles of the 
magnets of the first group be indentical with the 
poles of the adjacent magnets of the second group 
respectively at one occasion and such that the 
poles of the magnets of the first group be opposite 

25 the poles of the adjacent magnets of the second 
group respectively at another occasion. 

Brake force is applied to the engine-rotated 
shaft as the movable stator is moved by the ac- 
tuator to a position (brake applying position) at 

30 which the poles of the magnets on the movable 
stator become the same poles of the adjacent 
magnets on the fixed stator. This is because mag- 
netic fluxes from the magnets on the fixed and 
movable stators penetrate the magnetic-passage- 

35 forming-ring and reach the rotor and eddy current 
flows in the rotor due to the relative velocity dif- 
ference between the rotor and the stators. On the 
other hand, the brake force is released from the 
propeller shaft as the movable stator is moved to a 

40 position (brake releasing position) at which the 
poles of the magnets on the movable stator be- 
come the apposite poles of the adjacent magnets 
on the fixed stator. This is because the magnetic 
fluxes from the magnets on the fixed stator (or the 

46 movable stator) do not penetrate the magnetic- 
passage-forming-ring. In this case, the magnetic 
fluxes from the magnets on the fixed stator reach 
the magnetlc-passage-forming-ring but return to the 
magnets on the movable stator adjacent to the 

50 magnets on the fixed stator since the poles of each 
two adjacent magnets are opposite. If the poles of 
the adjacent magnets on the fixed and movable 
stators are the same like the previous case (brake 
applying case), the magnetic fluxes do not return 

55 soon but penetrate the magnetic-passage-forming- 
ring to reach the rotor and then return to the 
magnets on the next pair of magnets on the fixed 
and movable stators since the poles of the next 
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magnets on the two stators are the opposite poles. 

The ferromagnetic elements extend over the 
respective magnets mounted on the fixed stator so 
that the entire magnetic fluxes from the magnets 
on the fixed stator enter the ferromagnetic ele- 
ments. When the movable stator is moved to the 
brake releasing position, the magnets on the mov- 
able stator is also covered by the ferromagnetic 
elements respectively so that the entire magnetic 
fluxes from the magnets on the movable stator also 
enter the ferromagnetic elements. Thus, the mag- 
netic leakage to the rotor will not occur at the brake 
releasing operation. In addition, since the move- 
ment of the movable stator is the rotation about its 
center axis, the retarder can be designed compact 
as compared with the retarder in which the move- 
ment of the movable stator is the reciprocation. 
Figure 1 is a sectional view of major part of an 
eddy current type retarder according to the 
present invention; 

Figure 2 is a partial perspective view showing a 
casing of the retarder of Figure 1 ; 
Figure 3 is a partial perspective view of a mov- 
able stator and a fixed stator of Figure 1 at a 
brake applying operation; 
Figure 4 is a sectional view taken along the line 
IV-IV of Figure 1 at the brake applying opera- 
tion; 

Figure 5 is a partial perspective view of the 
movable stator and the fixed stator shown in 
Figure 1 at a brake releasing operation: 
Figure 6 is a sectional view of major part of the 
retarder of Figure 1 at the brake releasing op- 
eration; 

Figure 7 is a sectional view of an eddy current 
type retarder of the present assignee; 
Figure 8 is a partial section of a conventional 
eddy current type retarder: and 
Figure 9 is a sectional view of major part of the 
retarder of Figure 8 at the brake releasing op- 
eration. 

Now, a preferred embodiment of the present 
invention will be described with the accompanying 
drawings. 

Referring to Figure 1, an output shaft 1 of a 
transmission of a vehicle has a flange 2 extending 
in a radial direction of the shaft 1 . A brake drum 3 
for parking brake and a rotor 4 for an eddy current 
type retarder (z) are mounted on the flange 2 by a 
mutual bolt 5. The rotor 4 is made from a conduc- 
tive and ferromagnetic material and shaped like a 
hollow drum. The center axis of the rotor 4 co- 
incides with the center axis of the shaft 1 . The rotor 
4 has heat radiation fins 6 on the surface thereof. 

Inside the rotor 4, a first stator (fixed stator) 7 
extends and faces the inner wall of the drum por- 
tion of the rotor 4. The first stator 7 Is mounted on 
a transmission housing (not shown) and cannot 


move. Referring to Figure 4, the stator 7 includes 
an annular yoke 8. The yoke 8 is coaxial with the 
rotor 4 and defines a drum-like configuration similar 
to the drum portion of the rotor 4. The magnets 9 

5 are mounted on the yoke 8 such that they face the 
inner wall of the rotor 4. The magnets 9 are ar- 
ranged at predetermined intervals in a circumferen- 
tial direction of the yoke 8 with poles of the mag- 
nets 9 being alternately reversed In the direction 

10 the magnets 9 are arranged. Thus, if S pole of one 
magnet faces the inner wall of the rotor 4, N pole 
of the next magnet faces the inner wall of the rotor 
4. 

Referring back to Figure 1, a second stator 10 

75 is provided next to the first stator 7. The second 
stator 10 also faces the inner wall of the rotor 4. 
The second stator 10 is movable or rotatable rela- 
tive to the first stator 7 by a predetermined angle 
about its center axis. The second stator 10 has a 

20 structure similar to the first stator 7 and the center 
axis of the two stators coincides with each other. 
Specifically, the second stator 10 has an annular 
movable yoke 11 and a second group of perma- 
nent magnets 12. The second yoke 11 is coaxial 

25 with the rotor 4 and defines a drum portion similar 
to the drum portion of the rotor 4. The second 
group of magnets 12 are mounted on the second 
yoke 11 at intervals such that they face the inner 
wall of the rotor 4. The magnets 12 are arranged 

30 such that poles thereof are alternately reversed in 
the circumferential direction of the second yoke 1 1 . 

The fixed yoke 8 and the movalbe yoke 11 are 
respectievly made from a ferromagnetic material 
such as Fe. The first and second group of perma- 

35 nent magnets 9 and 12 are made from a rare earth 
material such as neodymium since such a material 
makes the magnets compact and light weight and 
ensures powerful magnetic power. 

The fixed stator 7 and the movable stator 10 

40 are housed in a common casing 13 mounted on a 
transmission housing (not shown), as shown in Fig- 
ure 1. The casing 13 is shaped like a hollow drum 
and coaxial with the shaft 1 , as shown in Figure 2. 
There is a gap (air gap) between the inner wall of 

45 the rotor 4 and the surface of the casing 13. Inside 
the casing 13, the fixed stator 7 is mounted on the 
casing 13 at the yoke 8 with screws 14. On the 
other hand, the movable stator 10 is supported on 
bearings 15 inside the casing 13 so that the mov- 

60 able stator 10 can move in the casing 13 in the 
circumferential direction of the casing 13. In other 
words, the movable stator 10 can rotate relative to 
the fixed stator 7. 

An actuator 16 is attached to the casing 13, as 

55 Shown In Figure 1 and the yoke 10 is moved by 
the actuator 16. The actuator 16 includes an air 
cylinder which is adapted to be movable in a 
direction perpendicular to a sheet of the drawing. A 
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piston 18 is also moved in the direction perpen- 
dicular to the drawing sheet upon Introduction of 
high pressure air into a cylinder chamber 17. An 
arm 19 is coupled to the piston 18 via an universal 
joint at one end thereof and to the movable stator 
10 directly at the other end thereof. Therefore, the 
movable stator 10 rotates as the piston 18 moves. 

As shown In Figures 1 and 2, that part of the 
casing 13 which lies between the rotor 4 and the 
magnets 9 and 12 (or the stators 7 and 10) in- 
cludes ferromagnetic elements 20 and non-ferro- 
magnetic elements 21 . The former 20 is indicated 
by oblique lines and the latter 21 is indicated by 
dots In the illustration. These elements 20 and 21 
define a magnetic-passage-formlng-ring which ex- 
tends between the rotor 4 and the stators 7 and 1 0. 

The ferromagnetic elements 20 are made from 
a low car bon, almost pure iron material such as 
ferrite. Each ferromagnetic element 20 lies over 
one magnet 9 and the movable stator 10. More 
specifically, as shown in Figure 4, one ferromag- 
netic element 20 is positioned over one magnet 9. 
The ferromagnetic elements 20 are provided in the 
circumferential direction of the rotor 4 with intervals 
corresponding to the intervals of the magnets 9. 
The elements 20 define pole pieces for the mag- 
nets 9, respectively. 

Between the ferromagnetic elements 20. there 
are formed non magnetic elements 21 which are 
made from a magnetlcal insulation material such as 
aluminum. Thus, the non-magnetic elements 21 
define a magnetlc-passage-intercepting-member. 

Now, the function of the retarder will be de- 
scribed. 

When the brake force is applied to the vehicle 
on which the retarder is mounted, the movable 
stator 10 is rotated by a predetermined angle by 
the actuator 16 in a manner such that the the first 
group of magnets 9 and the second group of 
magnets 12 are arranged next to each other in the 
same manner, as shown in Figure 3. The same 
manner means that if the N pole of one magent 9 
faces the inner wall of the rotor 4, the rotor-facing- 
pole of the adjacent magnet 12 is also N. Thus, the 
magnets 9 and 12 form In combination an N-S-N- 
S-po!e arrangement In the circumferential direction 
of the rotor 4, as shown in Figures 3 and 4. In this 
case, each ferromagnetic element 20 extends over 
each pair of magnets 9 and 12, Therefore, mag- 
netic fluxes from the magnets 9 and 12 penetrate 
the ferromagnetic elements 20 and reach the rotor 
4. Accordingly, magnetic circuits 22 are formed 
between the rotor 4 and the stators 7 and 10. The 
magnetic fluxes from one magnet 9 on the fixed 
stator 7 extend to the next magnet 9 through the 
rotor 4 and the magnetic fluxes from one magnet 
12 on the movable stator 10 extend to the next 
magnet 12 through the rotor 4. Eddy current Is 


generated by a relative velocity difference between 
the rotor 4, and the stators 7 and 10. The eddy 
current applies brake force to the shaft 1 and the 
vehicle Is decelerated. 

5 When the brake force is released, the stator 10 

is moved by the actuator 16 to a position (brake 
releasing position) as shown in Figure 5. Specifi- 
cally, the stator 10 Is moved in a manner such that 
the poles of the magnets 12 become the opposite 

10 poles of the adjacent magnets 9 on the other stator 
7. Then, as shown in Figures 5 and 6, different 
magnetic circuits 23 are formed. The magnetic 
fluxes from the magnets 9 do not penetrate the 
ferromagnetic elements 20 and do not reach the 

75 rotor 4. In other words, the magnetic fluxes from 
one magnet 9 on the fixed stator 7 extend to the 
adjacent magnet 12 on the movable stator 10 
through the ferromagnetic element 20. This is be- 
cause the pole of the magnet 9 is the opposite pole 

20 of the adjacent magnet 12. Thus, the eddy current 
is not produced in the rotor 4 and the brake force 
is no longer applied to the vehicle. 

In this case also, each ferromagnetic elements 
20 extends over each pair of magnets 9 and 12 

25 such that the entire surfaces of the magnets 9 and 
12 face the ferromagnetic elements 20 as shown in 
Figures 5 and 6. Thus, the magnetic fluxes from 
the magnets 9 and 12 are completely intercepted 
by the ferromagnetic elements 20 and no magnetic 

30 fluxes reach the rotor 4. In a word, the magnetic 
leakage will not occur. Therefore, as compared with 
the retarder (y) shown in Figure 9 which suffers the 
magnetic leakage (q), the retarder (z) can raise the 
fuel consumption rate of the engine. 

35 In addition, since the retarder (z) of Figure 1 

controlls the brake force by the rotation or the 
movement of the stator 10 about the shaft 1, the 
retarder (z) requires small space as compared with 
the retarder (x) of Figure 7. Specifically, since any 

40 elements of the retarder (z) do not move in the 
longitudinal direction of the shaft 1, the length of 
the retarder can be reduced as compared with the 
retarder (x) of Figure 7. The length of the retarder 
(z) of Figure 1 in the longitudinal direction of the 

45 shaft 1 is (I2) which is shorter than (I1) of the 
retarder (x) of Rgure 7. Thus, the retarder (z) can 
be designed compact and does not overhang. Ap- 
proximately, the length (I2) is between one half and 
two thirds of the length (h ). 

50 

Claims 

1. An eddy current type retarder (z) mounted on 
a shaft (1) rotated by an engine of a vehicle, 
66 characterized in that the retarder (z) com- 

prises: 

a hollow drum-shaped a rotor (4) mounted on 
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the shaft (1), the rotor (4) having an inner wall 
defined by a hollow portion of the rotor (4): 

a first stater (7) mounted on a stationay mem- 
ber of the vehicle such that the first stator (7) 5 
faces the inner wall of the rotor (4), the first 
stator (7) having a circumferential direction and 
a center axis; 

a first group of permanent magnets (9) moun- io 
ted on the first stator (7) at intervals in the 
circumferential direction of the first stator (7) 
with poles of the magnets (9) being reversed 
alternately in the circumferential direction of 
the first stator (7); 75 

a second stator (10) similar to the first stator 
(7) and provided near the first stator (7) such 
that the second stator (10) faces the inner wall 
of the rotor (4), the second stator (10) having a 20 
circumferential direction and a center axis 
coinciding with the center axis of the first stator 
(7), the second stator (10) being adaped to 
movable relative to the first stator (7) by a 
rotation about ist center axis; 25 

a second group of permanent magnets (12) 
mounted on the second stator (10) at the same 
intervals as the first group of permanent mag- 
nets (9) in the circumferential direction of the 30 
second stator (10) with poles of the magnets 
(12) being reversed alternately In the circum- 
ferential direction of the second stator (10); 

a magnetic-passage-forming-ring (13) provided 35 
between the rotor (4) and the first and second 
stators (7, 10), the ring (13) having ferromag- 
netic elements (20) which respectively extend 
over the first group of permanent magnets (9) 
and the second stator (10). the ferromagnetic 4o 
elements (20) being spaced in the circum- 
ferential direction of the first stator (7) at the 
same intervals as the first group of magnets 

(9) ; and 

46 

an actuator (16) for moving the second stator 

(10) such that the poles of the magnets (12) of 
the second group be indentical with the poles 
of the adjacent magnets (9) of the first group at 

a brake applying operation whereas for moving 50 
the second stator (10) such that the poles of 
the magnets (12) of the second group be op- 
posite the poles of the adjacent magnets (9) of 
the first group at a brake releasing operation. 

55 

2. The retarder of claim 1 , characterized in that a 
parking brake drum (3) is mounted on the shaft 
(1) with the rotor (4) by a single mounting 


element. 

3. The retarder of claim 1 or 2, characterized in 
that heat radiation fins (6) are formed on the 
rotor (4). 

4. The retarder of claim 1 , 2 or 3, characterized 
in that the permanent magnets (9, 12) are 
made from a rare earth material such as 
neodymium. 

5. The retarder of claim 1, 2. 3 or 4, character- 
ized in that the first stator (7) includes a ring- 
shaped first yoke (8) positioned inside the rotor 
(4) and the first group of magnets (9) are 
mounted on the first yoke (8). 

6. The retarder of any one of foregoing claims, 
characterized in that the first stator (7) includes 
a ring-shaped first yoke (8) positioned inside 
the rotor (4), the first group of magnets (9) are 
mounted on the first yoke (8) and the first yoke 
(8) is mounted on the magnetic-passage- 
forming-ring (13). 

7. The retarder of claim 6, characterized in that 
the first yoke (8) is made from a ferromagnetic 
material such as Fe. 

8. The retarder of any one of foregoing claims, 
characterized in that the second stator (10) 
includes a ring-shaped second yoke (11) posi- 
tioned inside the rotor (4) and the second 
group of magnets (12) are mounted on the 
second yoke (1 1 ). 

9- The retarder of any one of foregoing claims, 
characterized in that the second stator (10) 
includes a ring-shaped second yoke (11) posi- 
tioned inside the rotor (4), the second group of 
magnets (12) are mounted on the second yoke 
(11) and the second yoke (11) is mounted on 
the magnetic-passage-forming-ring (13) via 
bearings. 

10. The retarder of claim 9, characterized in that 
the second yoke (11) is made from a fer- 
romagnetic material such as Fe. 

11. The retarder of any one of foregoing claims, 
characterized in that the magnetic-passage- 
forming-ring (13) is formed as an integral part 
of a casing (13) for the first and second stators 
(7, 10), 

12. The retarder of claim 11, characterized in that 
the casing (13) is mounted on a transmission 
of the vehicle. 
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13. The retarder of any one of foregoing claims, 
characterized in that the magnetic-passage- 
formlng-ring (13) includes non-magnetic ele- 
ments (21) which respectively fill up gaps be- 
tween the ferromagnetic elements (20) such 6 
that the non-magnetic elements define in com- 
bination a magnetic-passage-intercepting- 
member (21). 

14. The retarder of any one of foregoing claims, io 
characterized in that the actuator (16) includes 

an air cylinder device which has a cylinder (17) 
mounted on the magnetic-passge-forming-ring 
(13), a piston (18) placed in the cylinder (17) 
and adatped to be moved by high pressure air 75 
and an arm (19) coupled to the piston via an 
universal joint at one end thereof and to the 
second stator (10) coupled at the other end 
thereof. 
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